Preparations of lipid droplets and droplet-free tissue residue (cytoplasm + membranes + nuclei) were obtained by homogenization and centrifugal separation from intimal fatty streak lesions of aortic atherosclerosis of 21 adults who had died suddenly. Neutral lipids and phospholipids were analyzed by quantitative thin-layer chromatography and cholesteryl ester fatty acids by gas-liquid chromatography. Optical properties of droplets were evaluated by differential counting and sizing procedures with the polarizing microscope. The droplets occurred in mixtures of two forms distinguished by their optical properties, anisotropic (i.e. liquid crystals) and isotropic (true liquids). Both forms had average diameters of about 1.8 µ, with a range of 0.5-5µ. The proportions of the two forms varied with temperature as individual droplets changed their form; anisotropic forms averaged 83.7% at °C and 37.8% at 37°C, with isotropic forms being 16.3 and 62.2% respectively. The proportions of anisotropic forms at 22°C decreased with age. These forms were not separated for chemical analysis. The droplets contained about half the lipid in the lesions. The composition of the lipids of the droplet mixture was remarkably uniform and strikingly different from that of the droplet-free residue, respectively: cholesteryl esters 94.9% vs. 38.7%, free cholesterol 1.7% vs. 18.6%, total phospholipids 1.0% vs. 38.6%, and triglycerides 2. 37.8% at 370C, with isotropic forms being 16.3 and 62.2% respectively. The proportions of anisotropic forms at 220C decreased with age. These forms were not separated for chemical analysis. The droplets contained about half the lipid in the lesions. The composition of the lipids of the droplet mixture was remarkably uniform and strikingly different from that of the droplet-free residue. respectively: cholesteryl esters 94.9% vs. 38.7%, free cholesterol 1.7% vs. 18.6%. total phospholipids 1.0% vs. 38.6%, and triglycerides 2.4% vs. 4.0%. The proportions of individual phospholipids, with the exception of lysolecithin, were also different between the preparations. In the droplets only the proportions of lecithin correlated positively with the proportion of anisotropic
INTRODUCTION
In fatty streaks, the initial lesion of human atherosclerosis, lipid accumulates prominently in the form of intracellular droplets (1, 2) . The lipid composition of these droplets is inadequately described, although the composition of the whole lesion has been extensively studied (3) (4) (5) (6) (7) . Study of these droplets may advance our understanding of the pathogenesis of arteriosclerosis. Kaiserling and Orgler (8) were the first to observe that intracellular droplets from superficial lesions in human intima polarize light. This is a characteristic of liquid crystals, whose physical form combines the molecular orientation of a crystal with the fluidity of a liquid. Chalatow (9) noted these birefringent droplets also in the aortas of rabbits fed cholesterol. and thought them to consist mainly of cholesteryl esters. In recent years Stewart (10) studied liquid crystals of normal and atheromatous tissue and later identified free cholesterol.
cholesteryl esters, and possible triglycerides in a crude droplet preparation from superficial fatty streaks (11) . Weller (12) found that the number of liquid crystals
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(anisotropic droplets) were highest in fatty streaks, while in more advanced lesions the droplets were predominently in an isotropic, nonpolarizing, true liquid form., Histochemical studies in aortas of humans and arteriosclerotic rabbits led him to the conclusion that anisotropic droplets contain mainly a mixture of phospholipid and cholesterol, whereas isotropic droplets consist predominantly of cholesteryl esters. Later (13) it was observed that a mixture of anisotropic and isotropic droplets isolated from fatty streaks of two human aortas had a phospholipid: free cholesterol ratio of approximately 25: 1. We report here a study of the lipid droplets from fatty streaks of 21 human aortas, their optical properties, lipid composition, and relationship of their lipids to the other lipids in this lesion. The droplets, a variable proportion of which showed the characteristics of liquid crystals, had a remarkably uniform lipid composition, were rich in cholesteryl esters, poor in other lipids, and had a lipid composition quite different from that of the other lipids of the lesion.
METHODS
Tissue specimens. The thoracic and upper abdominal part of aortas with extensive fatty streaking were collected a. autopsy from 15 male and 6 female subjects, 2049 yr of age, dying suddenly and unexpectedly. Seven males and three females were Caucasian, while eight males and three females were Negro. Differences among subjects by sex and race were not considered significant since fatty streak involvement of aortas appears to be the same in both sexes, and the same in Negroes and Caucasians (14) . The average age of the subjects was 30.9 ±10.1 yr (mean -SD); two were in the 2nd decade, nine in the 3rd, six in the 4th, and four in the 5th. None had metabolic disorders, debilitating diseases, or cachexia known to distort tissue lipids. The autopsy diagnoses of the cause of death were: acute trauma, 12 cases; primary pneumonia, 3 cases; acute idiopathic myocarditis, 2 cases; and one case each of ruptured cerebral aneurysm, pulmonary embolism, idiopathic epilepsy, and coronary sclerotic heart disease. Using per cent standard body weight as an index of adequate nutrition before death, a value of 104.5 ±17.51% was observed for our subjects. The reference standard was the average weight recently observed for men or women at age 25-29 yr, corrected for shoe heel height, 1 inch for men and 2 inches for women, and 3 lbs. of clothing (15) . The average time between death and necropsy was 10 hr (range 1-18 hr). A specimen consisting of the total circumference of the aorta at mid-thoracic level, representative of fatty streaks and undiseased intima, was fixed in formalin for histological examination.
Tissue fractionation and isolation of droplets. Immediately after autopsy the fresh aortas were processed to obtain the tissue fractions. They were rinsed thoroughly with distilled water and examined with a dissecting microscope at X 10-30 filled with lipid droplets and the supernatant for droplets. Additional homogenization of the residue and centrifugation to recover droplets were occasionally required.
Analysis of physical properties of droplets. A small aliquot of the final droplet preparation (approximately 0.02 ml) was mixed with four volumes of 95% glycerol. This mixture was used for differential counting and sizing of the droplets on a counting chamber' with a calibrated eyepiece micrometer disc having 100 graduations in 5 mm. The chamber was used solely for its grid to define areas of examination. To distinguish between anisotropic droplets, i. e. liquid crystals, and isotropic droplets during counting, the procedure was carried out using polarizing filters' and a first-order red quartz accessory plate' positioned in the standard way (17) . This plate enables the determination of the crystallographic sign of anisotropic droplets and the visualization of isotropic droplets when polarizer and analyzer are completely crossed. The microscopic examination was performed at X600 magnification.
The counting and sizing procedure was done in a manner to assure random performance. The 25 0.2 X 0.2 mm squares on the grid of the counting chamber were assigned numbers, and the sequence of squares to be examined was selected randomly. Sufficient squares were completely scanned until at least 600 droplets had been evaluated. In a preliminary analysis of variance of the proportions of anisotropic droplets the coefficient of variation was 1.9%7o at a count of 850 droplets, 2.4%o at a count of 600 droplets, and 3.3%o at a count of 350 droplets. On the basis of this and the time required for counting, a routine count of 600 droplets was judged acceptable.
Each droplet was classified according to the presence of anisotropy or isotropy, and size. Anisotropic droplets appeared divided by a symmetrical dark cross into quadrants of alternating blue and yellow color. In all the anisotropic droplets we observed, the left upper quadrant was yellow, classifying these droplets as crystallographically positive (by U. S. A. convention). In preliminary studies the symmetrical arrangement of the colored areas became severely distorted if the droplet preparation was allowed to dry, but could be restored through addition of water. These anisotropic droplets could therefore be categorized as lyotropic liquid crystals, that is, crystals formed through addition of a controlled amount of water or other polar solvents to certain compounds (18) . Isotropic droplets appeared as pale yellow rings on the red background. The diameters of both kinds of droplets ranged from 0.5 to 5.0 u with means of 1.8 ti.
Their size was determined with the eyepiece micrometer and classified in four ranges: 0.50-1.25 /A; 1.25-2.50 Ia; 2.50-3.75 A; and 3.75-5.00 u. The results of the counting and sizing procedure were recorded with a multiple unit tally counter, each register of which represented one class of size. For convenience the squares were examined first to count and size anisotropic droplets, and then reexamined for isotropic droplets.
To compute the volumes of anisotropic and isotropic droplets, the volume of each size class was calculated as the product of the number of droplets and the average volume of the respective size class. The latter was estimated from which gives the average volume integrated from the smallest (xi) to the largest (x2) diameter for each size class as defined above. The volumes of the four size classes were summed to give the total volume. Based on this the proportions of the volumes of anisotropic and isotropic droplets in the total volume of droplets were calculated. All data are expressed as the proportion of anisotropic droplet volume in the total volume of droplets; the proportion of isotropic droplets is simply complimentary.
Preliminary experiments showed the proportion of anisotropic droplets to be significantly temperature dependent. While there was a constant proportion between 40 and 250C, it decreased continuously between 250 and 370C. The counting chamber therefore was placed in a warming stage in order to control the temperature. Routinely the droplets were evaluated at 220 and 370C after the temperature of the suspensions was allowed to equilibrate for 20 min.
The optical properties of the droplets remain constant in the glycerol-water mixture for at least 72 hr. No difference in the proportions of anisotropic and isotropic droplets was observed for up to 4 hr in a fresh preparation suspended in either distilled water, physiological saline, or glycerolwater. The last was preferred because of the long-term stability of the droplets in this medium and the higher viscosity which caused the droplets to be stationary in the counting chamber. When the droplets counted at 220C were warmed to 370C, then cooled to 220C and counted again, no change in proportions was found. The transformation, therefore, seemed to be reversible.
This method of isolation appeared to give uniform preparations of droplets with high yield and least distortion. Since the lipid composition of the droplets was relatively uniform while their size and proportions of anisotropy were variable, these latter were used as sensitive indicators of alteration of droplets. Evidence of destruction of droplets was not found. All isolated anisotropic droplets showed clearly the Maltese cross image of birefringence seen in droplets in fresh tissue. None showed distortion of the image and its replacement of swirls of birefringence as seen after droplets are deformed by being forced through a constriction narrower than their diameter, nor the centrifugally progressive loss of the image and birefringence seen extensively after droplets have stood in water for several days. No fragments of anisotropic material were observed in the droplets or residue preparations. Homogenization did not generate droplets de novo as 5 min homogenization of grossly normal intima, containing rare droplets, did not cause an increase in droplets. Washing did not appear to affect the droplets judging from the constancy of their anisotropy in water for up to 4 hr. Detailed studies of the physical properties of the droplets with Dr. Yoshiya Hata in this laboratory showed that some physical characteristics may change during isolation. Measuring droplet diameter more accurately by a split-image micrometer, droplets, freed by teasing fresh tissue bathed in a variety of media, increased in diameter within an hour about 19%o over their diameters in situ. We have been unsuccessful in preventing or controlling the increase in size upon freeing the droplets. During 10 min of homogenization at 220C the proportion of anisotropic forms 'Chicago Surgical & Electrical Div., Lab-Line Instruments, Inc., Melrose Park, Ill.
progressively decreased, e.g. from 87% initially to 72% at 2 min and 58% at 10 min. However, there were no significant changes in the distribution of the sizes of droplets of either form using the split-image micrometer and statistical analysis of the distribution of sizes by the Kolgomorov-Smirnov test. The apparent loss of anisotropic forms during homogenization remains unexplained. It could be attributed to conversion of anisotropic forms to isotropic forms of the same size, or to loss of anisotropic forms either by conversion to particles too small to be detected and sized by the light microscope, or by dissolution in the supernatant. However neither change would affect the chemical analyses of the droplet mixture. Anisotropic droplets dissolved in the supernatant would make the composition of the residue preparation closer to that of the droplet preparation. 2 min homogenization at 370C compared to homogenization at 220C and to unhomogenized controls showed a 12% increase in the diameter of isotropic forms. To minimize any differences between specimens due solely to differences in these isolation techniques, all specimens were prepared at 220C by the uniform procedure described above.
To look for effects of tissue storage, half of one aorta was dissected immediately after autopsy, processed as described, and the proportions of anisotropic and isotropic droplets determined in the droplet preparation. The other half of the aorta was stored at 4VC in physiological saline solution for 24 hr, and then the same procedure was carried out. No difference in the proportions was observed, suggesting that no postmortem changes occurred in the optical properties of droplets remaining in the tissue during 24 hr, a time considerably longer than the average 10 hr interval between death and autopsy in our subjects.
Chemical analysis. Lipid was extracted from the droplet and the residue preparations by 20 volumes of a 2: 1 chloroform: methanol mixture. The extracts were evaporated to dryness in vacuo at 40'C, while iso-octane-butanol 1: 1 and sufficient 100%o ethanol were added to remove the water without formation of insoluble residues. The tion were developed twice, first with acetone-benzene 20: 80, and second with iso-octane-ethyl acetate 100: 1. The plates for the determination of the individual phospholipids were developed with chloroform-methanol-water 65:25:4.
The developed plates were dried for 30 min in a vacuum oven (50'C, 30 inches Hg) and sprayed lightly with rhodamine 6G (7.9 mg/liter H20). The plates were placed in a horizontal position, sprayed heavily with distilled water, and vacuum-dried as above. The heavy spraying with water and vacuum drying was repeated once more. This was necessary to romove all traces of solvents from the plates.
The lipid bands were located by visualization under ultraviolet light and scraped off the plate. Equal areas of adjacent silica gel were used as blanks. The scrapings were digested with the acid dichromate reagent and the reduction in optical density measured at 350 myA. The average of the duplicate determinations was used for computations. As an indicator for the agreement between duplicate measurements the standard deviation of the differences between the two measurements was computed for each lipid over all determinations and standards according to the formula Id2 SD 2n
where d is the difference between duplicates and n the number of sets to be examined (20) . While our absorbance readings characteristically were in the order of 0.200, the standard deviation within sample and standard duplicates did not exceed 0.01 for any lipid measured.
Our analyses are recorded as the proportions of total lipids or of total phospholipids. Small but unavoidable losses occurring particularly during the preparation of the droplet suspension prevented accurate determination of lipid concentration in the tissue.
For gas-liquid chromatography of the cholesteryl ester fatty acids, the remainder of each extract was spotted in a wide band on a thin-layer chromatography plate which was developed with iso-octane-ethyl acetate 100: 1 to isolate cholesteryl esters. These were interesterfied with super-dry methanol containing 5% HC1 and the fatty acid methyl esters extracted with hexane. Gas-liquid chromatography of the methyl esters of lauric through arachidonic acids was carried out with a F & M 609 machiner with a hydrogen flame ionization detector. The column was packed with a polar organosilicone polymer on diatomaceous earth (10% EGGS-X on 100-120 mesh Gas-Chrom P"), and had a minimum column efficiency of 3000 theoretical plates at stearate at 210'C. The components of a lipid mixture, whose values are expressed in proportions, has been described earlier (21) . RESULTS Lipid droplets, isolated from fatty streaks of 21 aortas, occurred as mixtures having variable proportions of anisotropic and isotropic forms. The proportion of anisotropic forms in the droplet mixtures was a function of temperature, being constant over the range 40-250C and decreasing upon increase of the temperature from 250 to 370C. All preparations showed this phenomenon (Fig.  1) . A significant difference (P < 0.01) was observed between the proportions of anisotropic forms at 220 and 370C, respectively 83.70 ±10.87% (mean ±SD) and 37.84 ±22.43%.
The lipid compositions of the droplet mixture and of the tissue residue were strikingly different, but markedly uniform within each kind of preparation (Table I ). The droplet lipids were constituted largely of cholesteryl esters, with minor proportions of triglycerides, free cholesterol, and phospholipids. In the residue the lipids consisted largely of equal proportions of cholesteryl esters and phospholipids, a moderate proportion of free cholesterol, and a small proportion of triglycerides.
The mixtures of the phospholipids in the two preparations differed greatly (P <0.01) in their proportions of sphingomyelin, lecithin, and cephalins (Table II) and cephalins, and in the residue lecithin and sphingomyelin. Lysolecithin, the smallest component, was not significantly different in the two preparations. The cholesteryl ester fatty acid mixture of both preparations consisted largely, 97%, of eight acids: myristic, palmitic, palmitoleic, stearic, oleic, linoleic, eicosatrienoic, and arachidonic acids (Table III) . Traces of lauric acid were detected inconstantly. Traces of seven other acids were also observed. The proportions of most fatty acids were significantly (P <0.01) different between the preparations, droplets containing more palmitoleic, oleic, and eicosatrienoic acids, while the residue had more palmitic, linoleic, and arachidonic acids.
A number of significant correlations were observed among the variables measured in this study. Age correlated negatively with the proportion of anisotropic forms at 220C, but not at 370C, respectively r = -0.52 with P <0.05 and r = -0.38. The proportions of droplet lipids did not correlate with age. In contrast, in the residue fraction the proportions of cholesteryl ester Lipid Droplets in Atherosclerotic Fatty Streaks of Human Aorta increased with age, r = + 0.62 and P <0.01, while those of the free cholesterol and total phospholipids decreased, respectively r = -0.58 and P < 0.01 and r = -0.50 at P < 0.05. None of the proportions of individual phospholipids and of major fatty acids of the cholesteryl esters of both preparations correlated with age. The per cent of standard body weight correlated positively with the proportion of cholesteryl esters in droplets (P <0.05) and residue (P <0.01) and negatively (P < 0.05) with droplet triglycerides and residue phospholipid. Two fatty acids of the cholesterol esters in the residue correlated at P < 0.05 with the per cent of standard body weight, palmitic acid negatively, and arachidonic acid positively.
The proportions of anisotropic forms at the two temperatures, 220 and 370C, correlated positively (r = + 0.61, P <0.01). Significant positive correlations (P < 0.05) existed between the proportions of anisotropic forms at 22°C and the proportions of lecithin (r = + 0.52), and between the proportions of anisotropic forms at 37°C and the proportions of cholesteryl ester myristic acid (r = + 0.52). The difference between the proportions of anisotropic forms at 22°and 37°C did not correlate with the constituents of the lipid classes, but had weak negative correlations with cholesteryl ester myristic and palmitic acids.
The proportion of cholesteryl ester in the lipids of the droplets correlated negatively with their percentages of palmitic and stearic acids (respectively r = -0.63 and r = -0.69, P < 0.01), and positively with the percentages of linoleic acid (r = + 0.51, P < 0.05). The cholesteryl ester proportion of the residue lipids did not correlate with its fatty acid composition. No correlations occurred between the proportions of any of the identical lipids in the lipid classes of the two preparations, although correlations were observed between their cholesteryl ester fatty acids. All correlation coefficients between identical fatty acids of cholesteryl esters in the droplets and the residue were positive, and with the exceptions of palmitoleic and stearic acid, significant at P <0.01 or P <0.05. Significant correlations also existed between different acids in droplets and residue respectively: positive for palmitoleic and oleic (P < 0.05), and stearic and palmitic acids (P <0.01), and negative for palmitic and linoleic (P < 0.05), oleic and eicosatrienoic (P < 0.81), linoleic and palmitic (P < 0.01), and arachidonic and stearic acids (P <0.05).
A number of correlations between lipids within each preparation were significant (Table IV) . In the droplets, the triglycerides correlated positively with total phospholipids and free chole~sterol and negatively with cholesteryl ester; in the residues, the total phospholipids correlated positively with free cholesterol and negatively with cholesteryl esters. Significant associations were observed among the individual phospholipids, in the droplets positive between cephalins and lecithin and in the residue negative between cephalins and sphingomyelin. Between pairs of cholesteryl ester fatty acids significant correlations were seen in the droplets: positive for palmitoleic and stearic, palmitic and oleic, palmitoleic and oleic, and eicosatrienoic and arachidonic acids; negative for palmitic and linoleic, stearic and linoleic, and oleic and eicosatrienoic acids. In the residue a positive correlation occurred between myristic and stearic acids, (1) (2) (3) (22) (23) (24) (25) . Lipid droplets have long been recognized as a prominent part of fatty streak lesions of arteriosclerosis, but their precise composition has been only sketchily described. The prominence of cholesteryl esters, particularly cholesteryl oleate, noted previously in whole lesions (3) (4) (5) (6) (7) , is emphasized by our observations, as the droplet lipids consisted almost exclusively of cholesteryl esters rich in oleate. These droplets appear to be richer in cholesteryl esters than lipid mixtures of any other tissue or tissue fraction. Other classes of lipids contributed only minor proportions. The contributions of phospholipids and free cholesterol appear to have been overestimated in previous studies using qualitative techniques (11, 13) . The other part of the fatty streak, the residue preparation, had a lipid composition strikingly different from that of the droplets in every variable we measured. Its proportions of the various lipids resembled very closely that of normal intima (3) (4) (5) (6) 26) . The accurate measurement of the absolute concentrations of lipids in these tissue preparation, particularly in the droplets, was not possible in the present study due to a loss of about 10% of the droplet lipids during preparation. Although there was a considerable variation among the aortas, we estimate that droplets and residue each supply on the average about 50% of the total lipid in the fatty streak tissue with a minimum of 70% of the cholesteryl esters (76% of the cholesteryl oleate) and one-third of the triglycerides located in the droplets. Almost all the phospholipids and free cholesterol were in the residue. The varying droplet content of fatty streaks probably explains the rather large variation in the lipid composition of whole lesions.
In the fatty acid composition of cholesteryl esters the sum of the proportions of oleic and linoleic acids was the same in both preparations, while the droplets had more oleic and less linoleic acids than did the residue. This difference between residue and droplets in their ratios of these two acids is the same difference as has been observed between normal and arteriosclerotic pigeon aortas (27) , and between normal intima and fatty streaks of human aortas (3, 4) . This suggests that the differences between normal and diseased tissue is due to the presence of these droplets in the lesion. The acid which is tentatively identified as eicosatrienoic acid was prominent in both preparations, in droplets even exceeding arachidonic acid. It has been observed previously in arterial tissues (3, 4, 6, 7) and also in increased amounts in liver lipids of rats fed cholesterol (28 (20) +0.594 (21) -0.606 (21) Although the mixtures of fatty acids in cholesteryl esters were different in droplets and residue, they seem closely linked. All eight ester fatty acids in the residue had positive correlation coefficients with the same acids in the droplets, six of them significant. Conceivably these two ester mixtures in fatty streak tissue share a common precursor pool, but are distinguished in the selection of their specific compositions by processes occurring in the tissue. Simple infiltration and deposition of unaltered plasma lipids is an unlikely process, because the fatty acid mixture of cholesteryl esters of the droplets does not resemble the fatty acid mixtures found in cholesteryl esters of any of the lipoprotein classes of human plasma (29, 30) . The major source of these complex lipids would appear to be by synthesis from lipid precursors in the lesion, as active esterification of cholesterol has been reported in metabolic studies on aortas of man (31, 32) , rabbits (33, 34) , and pigeons (35, 27) . We postulate the presence at the interface between the droplets and the surrounding tissue of a mechanism which specifies fixed proportions of the various lipids for deposition in the droplets.
The relationship of anisotropy of droplets to their lipid composition is obscure. The variation in the proportions of anisotropic droplets among the mixtures from 21 aortas was not accompanied by major differences in the lipid composition of these mixtures. Except for trace amounts of lecithin, anisotropic and isotropic droplets seem closely similar. Studies on artificial systems of lipid and water (36) have shown that the physical structure and optical properties of a system can be altered by very small changes in the concentrations of lipid constituents and of solvent (water), by the length of the hydrocarbon chain of fatty acid components, and by their temperature. We have observed similar effects, i.e., differences in the anisotropy of mixtures with change in temperature and with small variations in lecithin, the only lipid whose proportion correlated with the proportion of anisotropic forms. Phospholipids can be decisive for the anisotropic state in lipid mixtures (37) .
Lecithin alone can form liquid crystals when dispersed in water, and appears to play a crucial role, as its addition to cholesterol can render this anisotropic in an aqueous system (38) . Hence the 0.4% of lecithin we observed in droplets may be critical. The precise roles of cholesteryl esters and triglycerides in multicomponent mixtures similar to mixtures of biological origin are not known. Cholesterol or triglyceride alone do not form liquid crystals. The role of proteins in liquid crystals is ill defined. Proteins may play an important role in biological systems and can cause anisotropy in lyotropic systems (39) . Weller, Clark, and Oswald (13) observed lipoprotein and proteolipids in droplets from arteriosclerotic lesions. In our preparation protein-like material was present in such small amounts that it could not be characterized. Additional components related or unrelated to the mesomorphic state can be incorporated in these complex liquid crystals (18) . While a specific molecular configuration for these -droplets cannot be postulated at present, their constant and unique lipid composition supports the idea that stoichiometric relationships may exist among the lipid components. Molar ratios of the droplet lipids estimated from our mass analysis give for cholesteryl ester, cholesterol, phospholipids, and triglycerides 94:1:1: 3 using molecular weights respectively of 651, 387, 752, and 884, with oleic acid as the esterifying acid. The molar ratio of free cholesterol to lecithin is 2:1, which exceeds the limit of 1: 1 observed as the maximum compatible with anisotropy in pure mixtures of these two lipids (40) . This emphasizes the potential importance of other components for the anisotropic state of these droplets. It may be possible to translate the stoichiometric relationships into a specific structure for these droplets, as a lamellated ultrastructure has been reported (12) .
Anisotropic lipid droplets are biologically significant, since they have been observed in human adrenal cortex and corpora lutea (8, 11) . However 
